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Discussion

The results obtalned in the different fields of in-
vestigation of the various rare eurth metal-hydrogen sys-
tens huve alre«dy teen discussed in the individual chapters
of this dissertation. l.vidence has teen presented support-
in; a plausitle explun.tion of the naturc and constitution
of the rare earth hydrides. This explanation muy at best
be culled a hypothesis; sdditional experimental studies,
such as ma;netlc measurements, and measuremsnts of alec-
trical oonductivity of hydrides of various compositions,

are needed for further elucldation of their constitutlon.

Summary

A physical chemicul investigation of the hydriics of
various rare earth metals has teen carried out. Ths prin-
clpal fields of investigation have been studles of
pressure~temperature~composition relationships, and i-ray
aiffraction studies of the powdered hydride=z.

The properties and bshavior of the hydrides fecrmed by
lanthanum, cerium, praseodymium, and neodymium are very

similar. Dissociation pressure i1sotherms for these 37stems
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consist of three branches: 1) an initiasl ascending branch
at low hydrogen composition, indicativs of tho solution of
hydrogen in {he metal to form a single solid phuse; 2) a
constant-pressure plateau indicating the co-existence of
two solid phases; 3) a final, steeply ascending curve ex-
tending into the reglon of higher hydrogen composition.
The relative dissociation pressures of the hydrides and
deuterides of lanthanum and cerium have been compared and
discussed.

A-ray diffraction studies have confirmed the fuce-
contered cuble structures of these hydrides, wr.ich are
greatly expanded over the structures of the metala. This
sxpansion is a maximum for the hydrogen~-rich phase of the
two-phase region; with further addition of hydrogen the
lattice contracts sliyhtly.

Similarities between the hydridea snd the monochale-

cogenides of these rare earth elements have been pointed

out, and the probablec nuture of the tonding in the hydrides

has been discussed.

The properties of dispersions of the hydrides of lan-

thanuwr and cerium in mercury huve been lnvestipated.
The metals europium and ytterbium huve been found to

form dihydrides wrich are isostructural with the hydrides

of the alkaline sarth metuls. These two rare earth metals
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have alsoc been found to dissovlve in 1liquid ammonia. Some

of the properties of these metal-in-ammonia solutions have
been investigated.

The struectures of the rare earth mstals themselves
have also baen invustigated, and evidense has been found
showing that the hexa;onal modifications of the metals do
not possess & #lmple hexajonal closs-packed structure.
Evidence for the exlstence of lanthanum monoxide hes been

obtained; indications of similur compounds of other rare

earth metuls huve also boan found.
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